S U M M A R Y Clinical examination of 80 patients with bronchial carcinoma showed minor neurological abnormalities but in only a few cases were these considered to be due to neuromyopathy.
Spontaneous activity in the EMG was shown in 35%, consistent with a mild degree of partial denervation; when 50 of the patients were matched with 50 controls the patients showed a small but significant impairment of nerve conduction velocity in comparison with the controls. These findings accord with subclinical neuropathy in a high proportion of patients with bronchial carcinoma consistent with primary axonal change. Thirty patients participated in a prospective study of the effects of treatment. Of these nine were reassessed following surgery or radiotherapy. Although there was a trend towards improvement in sensory conduction there was no consistent change in the electromyographic findings.
Although the occurrence of non-metastatic changes in the nervous system in association with carcinoma had been recognised previously, the first definitive description of such a syndrome was in 1948 when Denny-Brown' described two cases of sensory neuropathy in patients with carcinoma of the lung. Many disorders of nerve and muscle as well as the central nervous system have since been recognised and Brain and Henson have classified them under the general term of carcinomatus neuromyopathy. 2 Although these can occur in association with cancer in many different sites, the highest incidence is in association with bronchial carcinoma and in one study of 316 patients with this condition 14.2% had clinical evidence of neuropathy. 3 Electrophysiological studies have shown that the incidence of subclinical neurological or myopathic abnormalities in cancer patients may exceed 50%. [4] [5] [6] [7] Information regarding the natural history of neuropathy and in particular the effects of treat-ment of the underlying carcinoma remains incomplete. Brain and Henson2 described two patients in whom neuropathy occurred for the first time eight years after reseciion of the bronchial carcinoma. Croft and Wilkinson8 examined 250 patients with bronchial carcinoma of whom 35 had been treated either surgically or with radiotherapy. The authors considered that the incidence of neuropathy was commoner in the treated than in the untreated patients. In a later study it was noted that symptoms might precede evidence of malignant disease9 by several months and it was observed that neurological improvement would not take place where the neuropathic changes were confined to the central nervous system, but might sometimes occur in patients with peripheral nerve involvement.
In the present study we B Prospective study of bronchial carcinoma patients before and after treatment Initially 32 patients (20 male and 12 female) were studied but two were excluded because the diagnosis was changed following thoracotomy. The patients were selected following bronchoscopy and all but two were considered to have a surgically treatable tumour. In 27 of the 30 patients the bronchial carcinoma was proven by histology; in the remaining three it was strongly suspected on clinical grounds. Nine patients who had been treated for bronchial carcinoma subsequently returned for further study after six months. The remainder either had died or were otherwise unable to return for reassessment. Twenty control patients who were free of neurological or malignant disease also were studied. These were patients either from a chest diseases or from a urology ward who gave informed consent for the procedure. The mean age of the patients with bronchial carcinoma was 62-0 years, of the controls 57-8 years.
All patients were interviewed and examined clinically prior to each EMG study. Electromyography using a concentric electrode was performed in 31 patients (29 with carcinoma) and also in the controls. In every patient the right deltoid, first dorsal interosseus, quadriceps and tibialis anterior muscle was studied along five separate tracks of electrode insertion. In addition in 24 of the patients and 18 of the controls the right deltoid muscle was explored and 20 motor unit potentials were displayed by means of a delay line and photographed on at least three occasions at sweep velocities of 2 and 5 ms/cm. These potentials were examined and changes in phase of greater than 50 ,uV were counted. Nerve conduction measurements were performed in all the patients with bronchial carcinoma using the same methods and the same nerves as in the 50 patients and 50 controls already described and using the same methods of temperature control. In this study, however, all measurements were made using a Medelec MS6 recording system. Although short duration or polyphasic potentials were seen quite frequently, in only three of the 79 patients who had electromyography was the appearance considered strongly suggestive of myopathy. The elevated serum creatine kinase recorded in five patients may be considered evidence of a myopathic condition. In only one of these was the EMG also suggestive of myopathy. This relatively small number of patients who showed myopathic features contrasts with the findings of Campbell and Paty,6 but is consistent with those of Trojaborg et al. 5 In the pre-treatment assessment of patients with bronchial carcinoma only 14 of the 29 patients in whom an EMG was performed showed no evidence of spontaneous activity in the form of fibrillation, positive sharp waves or fasciculation. If these changes are accepted as evidence of partial denervation, the incidence of neuropathic change is found to be 52% which is consistent with previous studies. This is a higher figure than in the 50 patients who were matched with 50 controls; the explanation for this may be that, in the prospective study, abnormality was found most frequently in the first dorsal interosseus which was not examined in the first part of the present study in which only the proximal muscles were explored in every case. This preponderance of abnormality in distal muscles is consistent with the hypothesis that the principal change is one of axonal degeneration due to a "dying back" process.
Results
Spontaneous activity also was evident in 20% of the controls, which is a higher proportion than is usually recognised. One of these controls had absent knee and ankle jerks, so it may be that the controls formed part of a hospital population that were not free of abnormality. Potentials which we have recognised as fibrillation have been diphasic or triphasic potentials with an initial positive deflection, a duration of less than 2 ms and an amplitude of 20-300 uV. In the end-plate zone fibrillation potentials have a negative initial phase and may be difficult to distinguish from end-plate noise or from diphasic potentials of negative onset which have been attributed to discharges from intramuscular nerve fibres." 12 Close to the endplate zone, fibrillation must be distinguished from diphasic potentials arising in the zone but seen at a distance. In the normal subjects, spontaneous activity was often accompanied by local discomfort. It is possible therefore, particularly in the distal muscles where the end-plate zone is relatively extensive, that some of this activity may represent action potentials arising in intramuscular nerve fibres.
The natural history of neuropathy in relation to bronchial carcinoma is unpredictable and Croft et a113 comment on the tendency to spontaneous improvement. Herishanu et al'4 found reduction in conduction velocity, particularly in patients J A R Lenman et al who had undergone radiotherapy, and Croft and Wilkinson8 suggested that treatment of the tumour might disturb the metabolic equilibrium of the nervous system. On the other hand, complete remission of a syndrome resembling motor neurone disease has been described after removal of a bronchial carcinoma. 15 Longitudinal studies in this condition are difficult on account of the high mortality and significant degree of morbidity in the survivors. No more than 14 of our 30 patients ultimately underwent surgery, and only nine were re-examined six months later; no clear tendency to improvement was found. EMG findings were variable before and after treatment. It is difficult to attach much significance to the apparent trend towards an increase in sensory conduction velocity in such a small number, but it is consistent with our finding that the main abnormality in conduction velocity is in sensory nerves. Further prospective studies on patients with definite neurological deficits associated witl tumour and who are amenable to surgical cure are necessary to clarify the effect of resection of a bronchial neoplasm on associated neuropathy.
